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(54) Sheet supplying and conveying apparatus 

(57) The present invention provides a sheet supply- 
ing and conveying apparatus comprising a sheet sup- 
porting means for supporting sheets, a convey roller 
contacted with the sheet supported by the sheet sup- 
porting means with predetermined sheet supplying 
pressure and adapted to feed out the sheet and convey 
the sheet around the convey roller by rotation of the 
convey roller, a separation rotary member urged against 
the convey roller with predetermined separation pres- 
sure and adapted to separate the sheets fed out by the 
convey roller one by one, a torque limtter for permitting 
rotation of the separation rotary member in a sheet con- 
veying direction when rotational torque directing toward 

FIG.1 



the sheet conveying direction and having a value 
greater than a predetermined value acts on the separa- 
tion rotary member and for preventing the rotation of the 
separation rotary member in the sheet conveying direc- 
tion when the rotational torque having a value smaller 
than the predetermined value acts on the separation 
rotary member, and a pressure releasing means for 
releasing the sheet supplying pressure and the separa- 
tion pressure on the way of the conveyance of the sheet 
by the convey roller. The present invention further pro- 
vides a recording apparatus having such a sheet sup- 
plying and conveying apparatus. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a recording appa- 
ratus used with an image forming apparatus such as a 
printer, a copying machine, a word processor, a per- 
sonal computer, a facsimile machine and the like, and a 
sheet supplying and conveying apparatus used with 
such a recording apparatus. 

RelqtQd PackgrQpnd Art 

In the past, among recording apparatuses used 
with an image forming apparatus such as a printer, 
some recording apparatuses have a sheet conveying 
apparatus in which a sheet supply roller also acts as a 
convey roller so that a sheet is conveyed from a sheet 
supply portion to a recording area by a single large 
diameter roller (convey roller). In such a conventional 
apparatus, as disclosed in the Japanese Patent Appli- 
cation Laid-Open No. 1-139286 (1989), a driven convey 
roller serves to pick-up and supply a recording material 
(sheet) from a sheet stack disposed below the convey 
roller and to U-turn the sheet around the convey roller 
and then to send the sheet to a recording area of a 
recording means disposed above the convey roller. 

The convey roller comprises a plurality of rubber 
roller portions mounted on a single drive shaft so as to 
reduce the total weight of the large diameter roller. With 
this arrangement since the number of parts in a sheet 
supply and convey portion can be reduced, the entire 
apparatus can be made cheaper considerably and even 
a thick sheet can be U-turned and conveyed by the 
large diameter roller. Further, if the large diameter roller 
is manufactured with the same manufacturing accuracy 
as that of a small diameter roller, since a ratio in error 
regarding a radius becomes smaller, conveying accu- 
racy can be improved. 

On the other hand, as a supply and separation 
means, as disclosed in the Japanese Patent Application 
Laid-Open No. 62-105834 (1987), there has been pro- 
posed a technique in which a separation roller is urged 
against a driven convey roller so that a sheet can be 
separated from the other sheet by control torque of a 
torque limiter attached to the separation roller. More 
specifically, if a single sheet is positioned between the 
convey roller and the separation roller, great rotational 
torque acts on the torque limiter. with the result that the 
torque limiter permits synchronous rotational movement 
between the convey roller and the separation roller. To 
the contrary, if two or more sheets are positioned 
between the convey roller and the separation roller, rel- 
atively small rotational torque acts on the torque limiter, 
thereby preventing the synchronous rotational move- 
ment between the convey roller and the separation 
roller by the torque limiter, with the result that a single 



recording sheet is conveyed by the convey roller and the 
conveyance of the other sheets is prevented by the sep- 
aration roller. 

With this arrangement, the supply and separation 
5 means has durability superior to that of a supply and 
separation means utilizing a separation pad and can 
prevent noise due to vibrational contact between the 
sheet and the separation pad, thereby achieving stable 
sheet supply. 

io However, in the recording apparatus in which the 
sheet is conveyed from the sheet supply portion to the 
recording area by the single large diameter roller, if the 
separation roller (separation means) is urged against 
the large diameter roller via the torque limiter, even 

75 when the sheet supply and separation is completed, the 
large diameter roller continues to rotate to convey the 
sheet As a result, since the separation roller is rotated 
together with the large diameter roller, after a trail end of 
the first recording sheet leaves, the other sheets dis- 

20 posed upstream of the separation roller will often be 
pulled by the separation roller, with the result that the 
other sheet may be conveyed by the large diameter 
roller and the separation roller (double-feed). 

That is to say, while an image is formed on the sep- 

25 arated sheet in the recording area, the large diameter 
roller continues to rotate. As a result, since the separa- 
tion roller is continuously rotated by the large diameter 
roller, if tip end of the other sheet is contacted with the 
large diameter roller or/and the separation roller, the 

30 other sheet is pulled by the roller, thereby causing the 
double-feed of sheets. If the double-feed of sheets 
occurs, the other sheet must be treated as jammed 
sheet. 

Further, since the sheet was conveyed from the 
35 supply and separation portion to the recording area by 
the single large diameter roller, it was difficult to deter- 
mine rubber material constituting the large diameter 
roller. That is to say. regarding sheet supplying ability, 
rubber material having smaller hardness and high fric- 
40 tion coefficient between the sheet and the large diame- 
ter roller is preferable; to the contrary, regarding 
conveying ability (particularly, conveying speed), rubber 
material having greater hardness and great frictional 
durability (small wear) is preferable. Thus, it is difficult to 
45 select rubber material satisfying both requirements. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
so recording apparatus and a sheet supplying and convey- 
ing apparatus used with such a recording apparatus, in 
which sheet supply and sheet conveyance can be 
effected by a single targe diameter roller and which can 
achieve excellent sheet supplying ability and sheet con- 
55 veying ability and prevent double-feed of sheets. 

To achieve the above object, according to the 
present invention, there is provided a sheet supplying 
and conveying apparatus comprising a sheet support- 
ing means for supporting sheets, a convey roller con- 
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tacted with the sheet supported by the sheet supporting 
means with predetermined sheet supplying pressure 
and adapted to feed out the sheet and convey the sheet 
around the convey roller by rotation of the convey roller, 
a separation rotary member urged against the convey 5 
roller with predetermined separation pressure and 
adapted to separate the sheets fed out by the convey 
roller one by one, a torque limiter for permitting rotation 
of the separation rotary member in a sheet conveying 
direction when rotational torque directing toward the 10 
sheet conveying direction and having a value greater 
than a predetermined value acts on the separation 
rotary member and for preventing the rotation of the 
separation rotary member in the sheet conveying direc- 
tion when the rotational torque having a value smaller 75 
than the predetermined value acts on the separation 
rotary member, and a pressure releasing means for 
releasing the sheet supplying pressure and the separa- 
tion pressure on the way of the conveyance of the sheet 
by the convey roller. 20 

According to the sheet supplying and conveying 
apparatus of the present invention, when a sheet sup- 
plying operation is performed, that is, when the sheet 
supporting means is biased by a biasing means to urge 
the sheets on the sheet supporting means against the 25 
convey roller, the separation rotary member is also con- 
tacted with the convey roller, so that the sheet separat- 
ing and conveying operation is effected. On the other 
hand, after the sheet separating and conveying opera- 
tion is finished, when the sheet supporting means is 30 
pushed downwardly in opposition to a biasing force of 
the biasing means, the separation rotary means is sep- 
arated from the convey roller in synchronous with the 
downward movement of the sheet supporting means to 
stop the sheet separating and conveying operation 35 
completely. Thus, even if the succeeding sheet(s) exists 
in the vicinity of a nip between the convey roller and the 
separation rotary means, the succeeding sheet(s) is not 
conveyed erroneously. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial perspective view of a sheet sup- 
plying and conveying apparatus according to a first 
embodiment of the present invention; 45 
Fig. 2 is a sectional view of the sheet supplying and 
conveying apparatus; 

Fig. 3 is a sectional view of a sheet supplying and 
conveying apparatus according to a second 
embodiment of the present invention; so 
Fig. 4 is a sectional view of the sheet supplying and 
conveying apparatus, showing an operating condi- 
tion; 

Fig. 5 is an exploded perspective view of a main 
portion of the sheet supplying and conveying appa- ss 
ratus; 

Fig. 6 is a sectional view of a sheet supplying and 
conveying apparatus according to a third embodi- 
ment of the present invention; 



Fig. 7 is a sectional view of the sheet supplying and 
conveying apparatus, showing an operating condi- 
tion; and 

Fig. 8 is a perspective view of a torque limiter 
according to another embodiment 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be explained in con- 
nection with embodiments thereof with reference to the 
accompanying drawings. 

(First Embodiment) 

First of all. a recording apparatus, and a sheet sup- 
plying and conveying apparatus used with such a 
recording apparatus will be described with reference to 
Figs. 1 and 2. Fig. 1 is a perspective view of the sheet 
supplying and conveying apparatus, and Fig. 2 is a sec- 
tional view of the recording apparatus. Incidentally, in 
this embodiment, an ink jet printer will be explained as 
an example of the recording apparatus. 

A construction of the ink jet printer will firstly be 
described with reference to Fig. 2. A sheet supply por- 
tion (sheet stacking means) 1 is constituted by a part of 
a frame of the printer and serves to contain cut sheets P 
such as recording sheet in a stacked condition. A pres- 
sure plate (sheet supporting means) 2 is pivotally 
attached to a right end (Fig. 2) of the sheet supply por- 
tion 1. 

The pressure plate 2 is biased upwardly by springs 
(biasing means) 3 from a lower side so that an upper 
surface of a tip end (right end in Fig. 2) portion of a 
sheet stack P rested on the pressure plate 2 against a 
rubber roller (first elastic roller) 4a (Fig. 1). The riisber 
roller 4a serves to pick up the sheet P from the sheet 
supply portion 1 and to U-turn and convey the sheet up 
to a recording position of the recording means which will 
be described later (refer to Fig. 1). 

A separation roller (separation means) 5 is urged 
against the rubber roller 4a. By applying predetermined 
braking torque to the separation roller 5, the recording 
sheets P can be separated one by one. The separated 
recording sheet P is conveyed by rubber rollers (second 
elastic rollers) 4b and driven pinch rollers 8 urged 
against the rubber rollers 4b (as will be described later, 
the rubber roller 4a and the rubber rollers 4b have the 
same diameter and are mounted on a common shaft). 

A convey guide partially surrounds the rubber roll- 
ers 4a, 4b to provide a recording sheet convey path. 
Pinch rollers 11 are urged against the corresponding 
rubber rollers 4b' dnd are driven by rotations of the rub- 
ber rollers 4b. 

A recording head 12 acting as the recording means 
serves to form an ink image on the sheet P conveyed by 
the rubber rollers 4a, 4b (convey means). In the illus- 
trated embodiment, the recording head is of ink jet 
recording type in which the image is formed by dis- 
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charging ink from the recording head 12. That is to say, 
the recording head 12 includes fine liquid (ink) dis- 
charge openings (orifices), liquid passages, energy act- 
ing portions disposed within the liquid passages, and 
energy generating means for generating energy apply- 5 
ing to the energy acting portions. As recording methods 
having such energy generating means, there have been 
proposed a recording method using electrical/mechani- 
cal converters such as piezo-electric elements, a 
recording method having energy generating means in 10 
which liquid is heated by applying electromagnetic 
waves such as laser to discharge liquid droplets under 
the action of heat, and a recording method utilizing 
energy generating means in which liquid is heated by 
electrical/thermal converters having heat generating 15 
resistors to discharge the liquid. 

Among these recording methods, a recording head 
used in an ink jet recording method can effect the 
recording with high resolving power since ink discharge 
openings (orifices) for discharging ink droplets to form 20 
an image can be arranged with high density. Among 
various kinds of ink jet recording heads, a recording 
head utilizing electrical/thermal converters as energy 
generating means is advantageous since it can easily 
be made compact, it can effectively utilize advantages 25 
of IC techniques and micro-working techniques which 
have been remarkably progressed in a recent semi-con- 
ductor field and in which reliability thereof has been 
remarkably be improved, they can easily be mounted 
with high density and it can be made cheaper. 30 

The recording head 12 is mounted on a carriage 
13. The carriage 13 is reciprocally shifted along rails 
1 4a, 1 4b in a width-wise direction of the recording sheet 
(direction perpendicular to the plane of Fig. 2). In this 
case, the recording head 12 discharges ink droplets in 35 
response to image information, thereby forming the 
image on the recording sheet P. A platen 15 disposed in 
a confronting relation to the recording head 1 2 serves to 
support the recording sheet P from a lower side. A pair 
of sheet discharge rollers 16 serves to discharge the 40 
recording sheet P onto a sheet discharge tray 1 7 dis- 
posed out of the printer. 

Next, a construction of the supply and convey 
means (rubber rollers 4a, 4b) will be fully explained with 
reference to Fig. 1. 45 

In Fig. 1, a driving force from a drive source (not 
shown) is transmitted to a drive shaft 1 8 to rotate the lat- 
ter. The rubber roller 4a is fitted on (secured to) the drive 
shaft 1 8 at a central position thereof, and the rubber roll- 
ers 4b are also fitted on (secured to) the drive shaft 18 so 
on both sides of the rubber roller 4a. The separation 
roll r 5 having the predetermined braking torque is 
urged against trie rubber roller 4a. Further, the' pfnch 
rollers 8, 1 1 are urged against the corresponding rubber 
roller 4b. 55 

The rubber roller 4a is formed from rubber material 
(for example, EPDM group) having small hardness and 
great frictional coefficient (regarding the sheet) so that 
the sheets can positively be separated one by one by 
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the cooperation of the rubber roller 4a and the separa- 
tion roller 5. In the illustrated embodiment, the rubber 
roller 4a is formed to have hardness of 27° (J IS hard- 
ness) and frictional coefficient ji of 2.3. 

On the other hand, each rubber roller 4b is formed 
from rubber material (for example, EPDM group) having 
relatively great hardness and good anti-wear property 
so that stable sheet conveyance can be provided with- 
out any skew-feed by the cooperation of each rubber 
roller 4b and the corresponding pinch rollers 8, 11. In 
the illustrated embodiment, each rubber roller 4b is 
formed to have hardness of 50° (JIS hardness) and fric- 
tional coefficient p of 1 .5. 

That is to say, in the recording apparatus (printer) 
having the sheet supplying and conveying apparatus in 
which the sheet is conveyed from the sheet supply por- 
tion to the recording position by the large diameter con- 
vey roller 4 (rubber rollers 4a, 4b) according to the 
illustrated embodiment, separating/supplying ability and 
conveying ability can be achieved with a simple con- 
struction, and the separating/supplying ability and the 
conveying ability can be improved remarkably. 

Incidentally, in the illustrated embodiment, while an 
example that the rubber rollers 4a, 4b are directly fitted 
on the drive shaft 18 was explained, each rubber roller 
may be constituted by an endless rubber mounted on 
the drive shaft via a molded ring or by an endless rubber 
mounted on a molded ring integrally formed with the 
drive shaft 

(Second Embodiment) 

Figs. 3 and 4 are sectional views showing a record- 
ing apparatus according to a second embodiment of the 
present invention. Explanation of the same elements as 
those in the first embodiment is omitted, and differences 
with respect to the first embodiment is mainly explained. 

The pressure plate 2 disposed at the right end of 
the sheet supply portion 1 is pushed downwardly to a 
position shown in Fig. 3 in opposition to the biasing 
forces of the springs 3 by means of a sheet supply pres- 
sure releasing means R comprised of a cam and the 
like, and is held there. The sheet supply pressure 
releasing means R includes a cam R 1 to which a rota- 
tional driving force is transmitted from a drive source 
such as a motor, and a rotation controlling means (one- 
revolution clutch) R 2 for transmitting the rotation to the 
cam to rotate the later by a predetermined amount 
(for example, one revolution). 

In the illustrated embodiment, as shown in Fig. 5, a 
separation roller 21 acting as a separation means (sep- 
aration rotary member) is mounted on a clutch shaft 22 
via a clutch spring (torque limrfer) 23, and the separa- 
tion roller 21 is incorporated into a holder 24 by engag- 
ing the clutch shaft 22 with the holder. More particularly, 
engagement portions 22a formed on both ends of the 
clutch shaft 22 are non-rotatably fitted into engagement 
recesses 24a formed in the holder 24. The clutch spring 
23 is connected to the separation shaft 21 via engage- 
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ment portions 23a, 21a. With this arrangement, when 
the separation roller 21 is rotated in a direction shown 
by the arrow A, loosing torque of the dutch spring acts 
on the separation roller as braking torque. 

The holder 24 is mounted on a frame for only verti- 
cal movement and is biased by a spring 26 toward a 
convey roller 20. However, since the holder is associ- 
ated with the pressure plate 2, the separation roller 21 
can be separated from and contacted with the convey 
roller 20 in accordance with pivotal movement of the 
pressure plate 2. That is to say, an engagement portion 
24b of the holder 24 is depressed downwardly by a tip 
end 2a (separation pressure releasing means) of the 
pressure plate 2, the separation roller 21 is spaced 
apart from the convey roller 20. 

When the rotation is transmitted to the cam R t by 
the rotation controlling means R 2 in response to a sheet 
supply signal, the pressure plate 2 starts to be lifted by 
the biasing forces of the springs 3. As a result the 
holder 24 also starts to be lifted by a biasing force of the 
spring 26. As soon as before the sheet stack on the 
pressure plate is contacted with the convey roller 20, the 
separation roller 21 is contacted with the convey roller 

20, as shown in Fig. 4. 

In this case, if there is a single recording sheet P 
between the convey roller 20 and the separation roller 

21 , when the rotational torque acting on the separation 
roller 21 reaches a predetermined value to overcome 
the braking torque of the clutch spring 23. the separa- 
tion roller 21 is rotated in synchronous with the rotation 
of the convey roller 20. On the other hand. H there are 
two or more recording sheets P between the convey 
roller 20 and the separation roller 21. since the rota- 
tional torque acting on the separation roller 21 cannot 
overcome the braking torque of the clutch spring 23, the 
rotation of the separation roller 21 is prevented by the 
braking action of the clutch spring 23. As a result, a 
lower sheet (among two recording sheets existing 
between the convey roller 20 and the separation roller 
21) is trapped by the stopped separation roller 21 . with 
the result that an upper sheet alone is conveyed by the 
convey roller 20. When the recording sheet P is pinched 
between the convey roller and the pinch rollers 8 (com- 
pletion of separating and supplying operation), as the 
cam R 1 is rotated by one revolution, the pressure plate 
2 is depressed downwardly to separate the separation 
roller 21 from the convey roller 20. thereby restoring a 
condition shown in Fig. 3. One revolution of the cam 

is completed while the recorcfing sheet P is being con- 
veyed by the convey roller 20 (before a trail end of the 
recording sheet leaves a nip between the convey roller 
20 and the separation roller 21), thereby releasing the 
sheet supplying pressure and the separation pressure. 

Accordingly, according to the illustrated embodi- 
ment, the succeeding sheets remaining in the vicinity of 
the nip between the convey roller 20 and the separation 
roller 21 can be prevented from being conveyed 
together with the preceding sheet (separated recording 
sheet) toward the recording head 12. The reason is that. 



even if the remaining sheet(s) is contacted with the con- 
vey roller 20 or the separation roller 21 . the separation 
roller is separated from the convey roller 20 by the 
downward movement of the pressure plate 2, so that the 

5 remaining sheet(s) is prevented from being advanced 
by the stopped separation roller 21 . 

By completing the sheet supplying operation prior 
to the initiation of the recording operation, since the 
recording sheet is not subjected to back tension of the 

10 separation roller 21 during the recording operation of 
the recording head 12. formation of white stripes or 
black stripes in the image due to fluctuation of load can 
be prevented. 

Further, there is no back tension, the back-feed of 

15 the recording sheet can surely effected. 

(Third Embodiment) 

Figs. 6 and 7 are sectional views showing a record- 

20 ing apparatus according to a third embodiment of the 
present invention. Incidentally, the same elements as 
those in the first and second embodiments are desig- 
nated by the same reference numerals and explanation 
thereof will be omitted. 

25 In Figs. 6 and 7. a return lever (sheet returning 
means) 31 is pivotally mounted on a holder 30. The 
return lever 31 is biased in an anti-clockwise direction 
(Fig. 6) by a spring 32 to normally abut against a stop- 
per 30b. Incidentally, the return lever 31 is disposed 

30 between the rubber rollers 4a and 4b (refer to Fig. 1). 

When the sheet supplying operation is started, as is 
in the second embodiment, the pressure plate 2 is lifted 
and the holder 30 is also lifted accordingly to urge the 
separation roller 21 against the convey roller 20. As the 

35 uppermost sheet P is supplied, the tip end of the record- 
ing sheet P is advanced while rocking the return lever 
31 downwardly (condition as shown in Fig. 7). In this 
case, since a spring force of the spring 32 is set to a 
weak force in the order of 10 gf. the tip end of the 

40 recording sheet P is not damaged by the return lever. 

During the recording operation, when the trail end 
of the recording sheet P leaves the return lever 31, the 
return lever 31 is snappingly returned to a position 
shown in Fig. 2 by the spring force of the spring 32. In 

45 this case, the separation roller 21 has already been 
spaced apart from the convey roller 20. Accordingly, the 
succeeding sheet(s) remaining in the vicinity of the nip 
between the convey roller 20 and the separation roller 
21 can easily and positively be returned to the sheet 

50 supply portion 1 . 

As mentioned above, according to this embodi- 
ment, since the succeeding sheet(s) is always returned 
to the sheet supply portion 1 (because the serration 
roller 21 is spaced apart from the convey roller 20). the 

55 doubl -feed of sheets can surely be prevented. 

Fig. 8 is a perspective view showing another 
embodiment of the separation means. In this embodi- 
ment, the separation roller 21 is rotated in a direction 
opposite to a sheet convey direction. 
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More specifically, a drive shaft 40 connected to a 
motor is connected to a supply shaft 44 via a coupling 
42. The supply shaft 44 is rotatably supported by a 
holder 46, and the separation roller 21 is connected to 
the supply shaft 44 via a torque limiter 48. The coupling 
42 serves to transmit a driving force from the drive shaft 
40 to the supply shaft 44 even when the holder 46 is 
shifted in an up-and-down direction. 

If there is a single sheet between the convey roller 
20 and the separation roller 21, the torque limiter 48 is 
subjected to great rotational torque from the separation 
roller 21 through the sheet, thereby blocking the trans- 
mission of the driving force to the separation roller 21. 
As a result, the separation roller 21 is rotated by the 
movement of the sheet being conveyed. On the other 
hand, if there are two or more sheets between the con- 
vey roller 20 and the separation roller 21, since the 
torque limiter 48 is subjected to small frictional resist- 
ance between the sheets, the driving force is transmit- 
ted from the torque limiter 46 to the separation roller 21 , 
thereby rotating the separation roller in the direction 
opposite to the sheet convey direction. As a result, the 
sheets can be separated one by one positively. 

Incidentally, the arrangement for separating the 
separation roller 21 from the convey roller 20 is the 
same as that shown in the second embodiment. Fur- 
ther, when the separation roller 21 is separated from the 
convey roller, the transmission of the driving force to the 
separation roller 21 may be interrupted or the separa- 
tion roller may be still rotated in the reverse direction. 

Incidentally, the above-mentioned embodiments 
may be combined appropriately. For example, the con- 
struction of the convey roller 4 shown in the first embod- 
iment can be applied to the convey roller 20 of the 
second embodiment. 

While the present invention has been described 
with respect to what is presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. 
The present invention is intended to cover various mod- 
ifications and equivalent arrangements included within 
the spirit and scope of the appended claims. 

The present invention provides a sheet supplying 
and conveying apparatus comprising a sheet support- 
ing means for supporting sheets, a convey roller con- 
tacted with the sheet supported by the sheet supporting 
means with predetermined sheet supplying pressure 
and adapted to feed out the sheet and convey the sheet 
around the convey roller by rotation of the convey roller, 
a separation rotary member urged against the convey 
roller with predetermined separation pressure and 
adapted to separate the sheets fed out by the convey 
roller one by one. a torque limiter for permitting rotation 
of the separation rotary member in a sheet conveying 
direction when rotational torque directing toward the 
sheet conveying direction and having a value greater 
than a predetermined value acts on the separation 
rotary member and for preventing the rotation of the 
separation rotary member in the sheet conveying direc- 



tion when the rotational torque having a value smaller 
than the predetermined value acts on the separation 
rotary member, and a pressure releasing means for 
releasing the sheet supplying pressure and the separa- 
s tion pressure on the way of the conveyance of the sheet 
by the convey roller. The present invention further pro- 
vides a recording apparatus having such a sheet sup- 
plying and conveying apparatus. 

w Claims 

1. A sheet supplying and conveying apparatus com- 
prising: 

15 a sheet supporting means for supporting 

sheets; 

a convey roller contacted with the sheet sup- 
ported by said sheet supporting means with a 
predetermined sheet supplying pressure for 

20 feeding out the sheet and conveying the sheet 

around said convey roller by a rotation thereof; 
a separation rotary member urged against said 
convey roller with predetermined separation 
pressure for separating the sheets fed out by 

25 said convey roller one by one; 

a torque limiter (i) for permitting rotation of said 
separation rotary member in a sheet conveying 
direction when a rotational torque directing 
toward the sheet conveying direction and hav- 

30 ing a value greater than a predetermined value 

acts on said separation rotary member and (ii) 
for preventing the rotation of said separation 
rotary member in the sheet conveying direction 
when the rotational torque having a value 

35 smaller than the predetermined value acts on 

said separation rotary member; and 
a pressure releasing means for releasing the 
sheet supplying pressure and the separation 
pressure on the way of the conveyance of the 

40 sheet by said convey roller. 

2. A sheet supplying and conveying apparatus 
according to claim 1 , wherein said sheet supporting 
means has a sheet support member for supporting 

45 the sheets, and a biasing means for biasing said 
sheet support member toward said convey roller to 
urge the sheets supported by said sheet support 
member against said convey roller; and, said pres- 
sure releasing means has a sheet supplying pres- 

50 sure releasing means for shifting said sheet 
support member away from said convey roller in 
opposition to a biasing force of said biasing means, 
and a separation pressure releasing means for sep- 
arating said separation rotary member from said 

55 convey roller when said sheet support member is 
shifted away from said convey roller by said sheet 
supplying pressure releasing means. 
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3. A sheet supplying and conveying apparatus 
according to claim 2. wherein said sheet support 
member is a pivotabie pressure plate, and said 
biasing means is a spring for elastically biasing said 
pressure plate toward said convey roller; wherein 5 
said sheet supplying pressure releasing means is 

so designed as to separate said pressure plate 
from said convey roller in opposition to an elastic 
force of said spring. 

10 

4. A sheet supplying and conveying apparatus 
according to claim 3, wherein said sheet supplying 
pressure releasing means has a cam which can be 
rotated to slidabiy contacted with said pressure 
plate, and a rotation controlling means for rotating 15 
said cam by a predetermined amount 

5. A sheet supplying and conveying apparatus 
according to claim 2 or 3, wherein said separation 
rotary member is attached to a holder; and further 20 
comprising a spring for biasing said holder toward 
said convey roller to urge said separation rotary 
member against said convey roller, wherein said 
separation pressure releasing means includes an 
engagement portion provided on said pressure 25 
plate so that when said pressure plate is shifted by 
said sheet supplying pressure releasing means, 
said engagement portion is engaged by said holder 

to separate said separation rotary member from 
said convey roller in opposition to an elastic force of 30 
said spring. 

6. A sheet supplying and conveying apparatus 
according to claim 5, wherein said separation rotary 
member has a separation roller rotatably supported 35 
by a shaft secured to said holder, and said torque 
limrter has a coil spring wound around said shaft 
with a predetermined tightening force and having 
one end connected to said separation roller so that. 

(i) when said separation roller is subjected to rota- 40 
tional torque having a predetermined value or more 
in the sheet conveying direction, said coil spring is 
loosened to release the tightening force, thereby 
rotating said separation roller, and (ii) when said 
separation roller is subjected to rotational torque 45 
smaller than said predetermined value, the rotation 
of said separation roller is regulated by the tighten- 
ing force of said coil spring. 

7. A sheet supplying and conveying apparatus so 
according to claim 1. further comprising a drive 
transmitting means for rotating said separation 
rotary member in a reverse direction, and Said " 
torque limrter is designed so that, (i) when said 
drive transmitting means is subjected to rotational 55 
torque having a predetermined value or more, drive 
transmission is interrupted, whereby, when said 
separation rotary member is subjected to the rota- 
tional torque having the predetermined value or 



more, the drive in the reverse direction is inter- 
rupted, and (ii) when said separation rotary mem- 
ber is subjected to rotational torque smaller than 
said predetermined value, the drive in the reverse 
direction is transmitted to said separation rotary 
member. 

8. A sheet supplying and conveying apparatus 
according to claim 1, further comprising a guide 
means for guiding the sheet along a periphery of 
said convey roller to U-return and convey the sheet 
being conveyed by said guide means. 

9. A sheet supplying and conveying apparatus 
according to claim 8, wherein said guide means has 
a guide plate disposed along the periphery of said 
convey roller, and a pinch roller urged against said 
convey roller. 

10. A sheet supplying and conveying apparatus 
according to claim 2. further comprising a sheet 
returning means shifted from a downstream side to 
an upstream side to return a sheet remaining in the 
vicinity of a nip between said convey roller and said 
separation rotary member to said sheet supporting 
means when said separation rotary member is sep- 
arated from said convey roller by said separation 
pressure releasing means. 

11. A sheet supplying and conveying apparatus 
according to claim 10, wherein said sheet returning 
means has a return lever pivotally disposed in the 
vicinity of the nip between said convey roller and 
said separation rotary member, and a spring for 
biasing said return lever to return said return lever 
from the downstream side to the upstream side, 
and a spring force of said spring is set to shift said 
return lever toward the downstream side by the 
sheet conveyed by said convey roller. 

12. A sheet supplying and conveying apparatus 
according to claim 1 , wherein said convey roller is 
constituted by a plurality of elastic rollers disposed 
coaxially, and said separation rotary member is 
urged against at least one of said elastic rollers and 
pinch rollers are urged against the other elastic roll- 
ers to separate and convey the sheet. 

13. A sheet supplying and conveying apparatus 
according to claim 12, wherein said separation 
rotary member is disposed substantially centrally in 
a width-wise direction of the conveyed sheet. 

14. A sheet supplying and conveying apparatus 
according to claim 12, wherein a hardness of the 
elastic roller against which said separation rotary 
member is urged is smaller than that of the other 
elastic rollers. 
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15. A sheet supplying and conveying apparatus 
according to claim 14, wherein a frictionaJ coeffi- 
cient of the elastic roller against which said separa- 
tion rotary member is urged is greater than that of 
the other elastic rollers. 5 

1 6. A recording apparatus comprising: 

a sheet supplying and conveying apparatus 
according to any one of claims 1 to 15; and 10 
a recording means for executing recording to 
the sheet fed out from said sheet supplying and 
conveying apparatus. 

17. A recording apparatus according to claim 16, is 
wherein said recording means is disposed at an 
upper part of the recording apparatus and said 
sheet supporting means is disposed below said 
recording means so that the sheet fed out from said 
sheet supporting means by said convey roller is 20 
conveyed to said recording means while U-turning 
the sheet. 
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(54) Sheet supplying and conveying apparatus 



(57) The present invention provides a sheet supply- 
ing and conveying apparatus comprising a sheet sup- 
porting means (1) for supporting sheets (P), a convey 
roller (20) contacted with the sheet (P) supported by the 
sheet supporting means (1) with predetermined sheet 
supplying pressure and adapted to feed out the sheet 
(P) and convey the sheet (P) around the convey roller 
(20) by rotation of the convey roller (20), a separation 
rotary member (21) urged against the convey roller (20) 
with predetermined separation pressure and adapted to 
separate the sheets (P) fed out by the convey roller (20) 
one by one, a torque limiter for permitting rotation of the 
separation rotary member (21) in a sheet conveying 
direction when rotational torque directing toward the 
sheet conveying direction and having a value greater 
than a predetermined value acts on the separation 
rotary member (21) and for preventing the rotation of the 
separation rotary member (21) in the sheet conveying 
direction when the rotational torque having a value 
smaller than the predetermined value acts on the sepa- 
ration rotary member (21), and a pressure releasing 
means (R) for releasing the sheet supplying pressure 
and the separation pressure on the way of the convey- 
ance of the- sheet (D) by the convey roller (20). The 
present invention further provides a recording appara- 
tus having such a sheet supplying and conveying appa- 
ratus. 
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